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Imagine  receiving  your  local  newspaper  in  one huge sec t ion .  

The front  page is  used t o   i n d e x   e a c h   a r t i c l e ’ s   l o c a t i o n   i n   t h e  

paper. To read  an a r t ic le ,  you must e i t h e r   ( a ) ,   l o c a t e  i t s  page 

and column numbers  from the   f ront   page   o r  ( b ) ,  browse  through  each 

page  and column of the   paper   to   loca te  i t .  

I th ink  w e  would a l l  agree  that   nei ther   navigat ion method 

makes for  easy  reading.  Although  the newspaper contains   valuable  

information,   in   this   format  i t  would f a i l  t o  be an   e f fec t ive  

communication vehicle .   Eventual ly ,  w e  would cancel  our 

subscr ipt ion  and  get   our  news elsewhere.   Fortunately,  however, 

newspapers  have  found t h a t  by g roup ing   a r t i c l e s   i n to  theme 

sec t ions ,  and  providing tables of  contents when necessary,  they 

can  be  effective communication vehic les .  

In  fact ,  many of the  information s t r u c t u r e  metaphors  that w e  

use t o  design  our w e b  sites have  evolved from newspapers  and  other 

types of publ ica t ions .  We use  l ink  pages,  which  have  evolved  from 

t ab le s  of conten ts .  Newspaper sections  have become top ica l  

categories  for  grouping  information,  indexes  have  evolved  into 

s i t e  maps, and  cross-indexing  has  been  incorporated by 

hyperlinking. W e  use  these components  of in format ion   a rch i tec ture  
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when w e  s t r u c t u r e  w e b  sites. 

However, w e b  s i t e  a rch i t ec tu re  is  more than  just   us ing 

s t r u c t u r a l  components. The core  purpose of w e b  s i t e  a rch i t ec tu re  

i s  t o  make information  accessible ,   to   create   meaning,   and  to  

communicate. A web s i t e  is  much l i k e  an   o f f ice   bu i ld ing;  a well-  

d e s i g n e d   s t r u c t u r e   f a c i l i t a t e s   u s e r s   a b i l i t y   t o  move through  the 

company's "vir tual   departments":  human resources,  product 

development,  marketing, company l i b r a r y ,   e t c . ,  and  the  building 

accommodates t h e  company as it grows. 

An of f i ce   bu i ld ing ,  however,  has a distinct  advantage  over a 

w e b  s i t e  when i t  comes t o  communication.  People i n  an   o f f ice  

bui lding are cons tan t ly  and  simultaneously  communicating. 

Information  contexting  begins by ex t r ac t ing  meaning  from the  

off ice 's   physical   surroundings,   both  before   and af ter  en ter ing   the  

off ice   door .   Before  walking  into  the  off ice ,  a person  has some 

knowledge  of t h e  company. An employee quickly becomes 

'programmed": H e  or  she  speaks  the company lingo,  understands  the 

company's cu l tu re ,   goa l s  and p r i o r i t i e s ,  and  has  developed a 

communication  network  comprising friends,  co-workers,  bosses,  and 

business   contacts .  When members of the  network  share  information 

about a s i t ua t ion   w i th   o the r  employees, t he i r   pe r spec t ive  is  based 

on t h e i r  own knowledge  and ro le   in   the   s i tua t ion ,   o ther   employees '  

knowledge  and r o l e   i n   t h e   s i t u a t i o n ,  and the i r   r e l a t ionsh ip   w i th  

the  employee. Employees w i l l  add t o   t h e  meaning  of the   sender ' s  

message  based on t h e i r  own previous  experiences,   future 
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expectations,   and  other  si tuations  happening a t  the  moment. 

The amount of contexting  used  can be defined  along a 

continuum;  co-workers e x t r a c t  meaning with  greater  depth  and 

breadth of contex t ing   than   of f ice   v i s i to rs   can .   Vis i tors   can  

still e x t r a c t  some meaning  from t h e   o f f i c e ' s  environment,  but  not 

to   the   ex ten t   tha t   an  employee can.   Since  several   factors  

inf luence  context ing,   people   inherent ly   re ly  on more than one 

f a c t o r  of c o n t e x t i n g   t o   f a c i l i t a t e  communication. 

Consequently,  emulating th i s   h igh ly   e f f ec t ive  and  economical 

communication process  of  transmitt ing  and  receiving meaning i n  a 

" v i r t u a l   o f f i c e "  ( w e b  s i t e ) ,  becomes a chal lenge  for  w e b  

designers .  Web designers  know t h a t  two u s e r s  may access  one  piece 

of in format ion   d i f fe ren t ly .  A s  a r e s u l t ,  w e b  s i t e  designers  face 

three  constant   chal lenge:  First, they must determine how users  

w i l l  access  each  topic of information.  Second,  they must 

s t r u c t u r e  web sites so a l l   u s e r s  w i l l  f ind   each   top ic   in   the  

sho r t e s t   poss ib l e  time o r  by using  the fewest mouse c l i c k s .  And 

th i rd ,   they  must decrease  information  overload  by  reducing  the 

number of top ica l   e lements ,   co lors ,   g raphics ,   e tc .  users w i l l  be 

analyzing,  while showing informat ion   re la t ionships   tha t   ass i s t  

u se r s   i n   ex t r ac t ing  meaning. Web sites must inc lude   e f fec t ive  

interfaces,   incorporating  navigation  elements  such as tables of 

conten t ,   co lors ,   and   c ross - l ink ing   for   users   to   in tu i t ive ly   f ind  

information. 
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But e f f ec t ive   i n t e r f ac ing ,   a lone ,  i s  i n s u f f i c i e n t   t o   f u l l y  

enable w e b  s i t e  contexting. Web sites must a l s o  be s t r u c t u r e d  t o  

promote  contexting. Web sites s t r u c t u r e d   t o  promote  contexting 

enable most users  -- regardless  of how knowledgeable  they  are  with 

the  content  -- t o   i n t u i t i v e l y   n a v i g a t e  and  access  the  information 

they want on a s i t e .  S t ruc tur ing  w e b  sites is  accomplished  mainly 

by incorpora t ing   c lass ic   naviga t ion   s t ruc tures :   h ie rarch ica l ,  

s equen t i a l ,   d i r ec t  and  matr ix   (gr id)  See Morris  and  Hinrich, Web 

Page  Design: A Different Mul t imedia  (P ren t i s s  H a l l ,  1 9 9 6 ) .  Many 

w e b  s i t e  a rch i tec tures   incorpora te   on ly  one o r  two of these  

naviga t ion   s t ruc tures .  However, a f t e r   conduc t ing   u sab i l i t y  

t e s t i n g ,  I have  found that   users   can  locate   information,  no matter 

how familiar they  are   with  the w e b  s i t e ,  when the  s i t e  

incorporates a l l  of these   naviga t ion   s t ruc tures .  

M a t r i x  ( g r i d )  n a v i g a t i o n   s t r u c t u r e  

Before meaning  can be attached  to  information, w e b  designers  

must def ine   the   ob jec t ive  of t h e  w e b  s i t e  by tak ing   in to  
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considerat ion  the  audience  ( the  users)  and the  audience 's   needs.  

The objec t ive  of t he  w e b  s i t e  may change  based upon the  type of 

information  that   needs  to   be communicated. Different  types and 

forms  of  information may r e q u i r e   d i f f e r e n t  communication  methods 

so users   can   eas i ly  and quickly  access  the  information  they  need 

when and a t  what level of de ta i l   they   need  i t .  

For  example,  your  company's  software  and  documentation 

departments  are  developing a user   guide  for  a product. The team 

develops  the  user  guide  using a co l l abora t ive   i n t r ane t ,  which 

provides   revis ion  control ,   project  management, and  workflow f o r  

t h i s  work in   p rog res s .  However, af ter  the  user  guide i s  completed 

the  information  within  this  document and  the  audience's  need  for 

i t  changes. The user  guide i s  promoted  from the   co l labora t ive  

development  environment t o   t h e   e l e c t r o n i c   l i b r a r y .  The l i b r a r y  

provides  powerful  and  effective  navigation  functions  needed by the  

l ib rary   users ,   bu t   the   l ib rary   does   no t   p rovide   the  workflow  and 

revision  control  needed by the  development team. In   add i t ion ,   t o  

promote the  new user   guide,   for  a l imi ted  time the  company adds  an 

advert isement   to   the web s i t e ' s  "What's New" s ec t ion .   In   f ac t ,   t he  

company is  promoting  the  product,  which is  of pr imary  interest  and 

not   the  user   guide,  which takes on a support ing  role   here .  A l l  

users  view  the  "What's New" s ec t ion ,  which gives them an  overview 

of detailed  information  located  elsewhere.  A b r i e f   v ideo   o r   t ex t  

advertisement  about  the new version of the  product   for  which the  

user guide was c rea ted  may pique  the  cur ious  to   access   the  product  

and the  user  guide  together.  
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A web site  structured t o  enable  contexting. 

S o ,  w e b  designers  must  understand  that   the  communication 

process of one p iece  of information w i l l  vary  depending on the  

information  being  emphasized,  the  audience's  need  for  this 

information,  the type of  information  being communicated,  and the  

ways i n  which this   information is  being  communicated. A l l  of 

t hese   f ac to r s  must be taken  into  considerat ion when the  w e b  

designer   def ines   the  object ives  of t he  web s i t e  and  begins  to 

context  information on the  web s i t e .  

How do w e  context  information on a w e b  s i te?  First, w e  

"chunk"  information  by  breaking i t  i n t o  small t op ic s  o r  subtopics .  
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W e  have a l l  c l icked  on a hyper l ink ,   l ink ing   to  a top ic  on a l a rge  

l inear   mul t i - top ic  f i l e .  The l inked  topic  is  in   contex t ,   bu t  i f  

you scro l l   th rough  the   l inear  f i l e ,  ins tead  of h i t t i n g   t h e  

browser 's   back  button, you can   eas i ly  become d i s t r a c t e d   o r  

disor iented,   reading  the  other   topics   out  of context .  Chunking 

information,  by  creating one top ic   o r   sub top ic   pe r   f i l e ,  

fac i l i t a tes   in format ion   contex t ing ,   access ing ,   reus ing ,   and  

ass imi la t ing .  

Contexting is  about   es tab l i sh ing   re la t ionships .   In  a w e b  

s i t e ,  users   expect   to   intui t ively  recognize  re la t ionships   between 

what they were looking  for,  what they w e r e  expect ing  to   f ind,   and 

what they  actually  found as they  navigate   the  s t ructure .  

Rela t ionships   tha t   don ' t  make sense   o r   a re   miss ing   f rus t ra te   the  

user  and  decrease  the web s i te ' s  e f f ec t iveness .  These 

r e l a t ionsh ips  are in   par t   es tabl ished  through  navigat ion 

s t r u c t u r e s .  The focus of th i s   paper ,  however, w i l l  be on using 

h i e ra rch ica l ,   s equen t i a l  and d i r ec t   nav iga t ion   t o   e f f ec t ive ly  

s t r u c t u r e  w e b  sites t o  encourage  contexting. 

Using  navigat ion  s t ructures   to   context   information when 

bui lding a w e b  s i t e  he lps   users   to   loca te   top ics  of i n t e r e s t .   I n  

u s a b i l i t y   t e s t i n g  I have  found t h a t  users a r e  less l i k e l y   t o   g e t  

l o s t  and w i l l  more often  complete  tasks (access information) when 

the  web s i te ' s  a rch i tec ture   incorpora tes   h ie rarch ica l ,   sequent ia l ,  

and d i r ec t   nav iga t ion   s t ruc tu res .  These  navigation  structures are 

ef fec t ive   bu i ld ing   b locks   tha t  show re l a t ionsh ips  among pieces  of 
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information. 

Hierarchical   navigat ion ( H N )  s t r u c t u r e  is  an   i n tu i t i ve  way t o  

show re la t ionships .   This   d i rec tory /subdi rec tory   s t ruc ture ,   used  by 

a l l  computer  operating  systems, shows pa ren t ,   ch i ld ,  and s i b l i n g  

r e l a t ionsh ips  and  adds  depth t o  a web s i te ,  allowing users t o  

d r i l l  from broad,  general  areas t o  narrow,   specif ic   topics .  

H i e r a r c h i c a l   n a v i g a t i o n  ( H N )  s t r u c t u r e  

I consider HN the  w e b  s i te  "lead"  structure  because HN can 

support most information on a w e b  s i t e .  Many web s i t e s  are 

des igned   us ing   so le ly   th i s   s t ruc ture .  Top level main ca tegor ies  

are of ten   the   top  level of a HN s t ruc ture .   This  tree s t r u c t u r e  

enables w e b  des igne r s   t o   con t ro l   t he  amount of information  they 

want users   to   handle  a t  a time, minimizing  cognitive  overload.  In 

add i t ion ,   t h i s   s t ruc tu re   cohe ren t ly  shows r e l a t ionsh ips  among the  

nested  topics   within i t s  branches,  enabling  the w e b  des igner   to  

incorporate ,   through  s t ra tegic   cross- l inking,  a l l  topics   within a 

subjec t .  A well-designed HN s t r u c t u r e  faci l i ta tes  users i n  

contexting and accessing  information. 
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Although HN i s  a grea t   l ead   s t ruc ture ,   incorpora t ing  

“support ing”  navigat ion  s t ructures   enables   beginner  and expert 

users ,  whose navigat ion  needs  differ  from  moderate  users,  to 

access  information  easily  and  quickly.   Like  the name suggests,  

support ing  navigat ion  s t ructures   aren’t   comprehensive enough t o  

use  alone.   Nonetheless,   sequential   navigation ( S N )  and d i r e c t  

navigation (DN) s t r u c t u r e s  augment h ie rarch ica l   naviga t ion ,  

supp ly ing   capab i l i t i e s   t ha t  HN s t ruc ture   doesn’ t   p rovide .  

Supporting  navigation  structures are best f o r  communicating 

ordered  information  and  information  that  requires augmented 

contexting. 

S e q u e n t i a l   n a v i g a t i o n  ( S N )  s t r u c t u r e  

Sequent ia l   navigat ion  s t ructure  shows t imel iness  and 

p r i o r i t y .  SN s t ructure   forces   users   to   access   information  in  a 

specif ic   order   while   maintaining  integri ty  of t h e   a u t h o r ’ s   i n t e n t  

and  the meaning  of the  information as a whole.   This  structure i s  

effect ive  for   beginners   needing  s tep-by-step  instruct ions,   for  

showing p resen ta t ion   s l i de   o rde r ,  and for  threading  together  one 

t o p i c   s p l i t   i n t o  a set  of f i l es ,  each  containing a subtopic.  

Direct navigation  provides  the most e f f i c i e n t  way t o   c u t  

through  hierarchical  levels and is  the   f a s t e s t   rou te   t o   f r equen t ly  
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accessed  information, making it  both  popular  and  requested by 

exper t   users .  However, using DN o f t en  means t h a t  meaning is  

incomplete  or  even  lost  because  users  access  information  out of 

context ,  making D N ‘ s  s t r e n g t h   a l s o  i t s  weakness. DN allows  users 

t o   access  a top ic  by d r i l l i n g  down through levels of a w e b  s i t e ,  

bypassing  topics   that  show re la t ionships   wi th   and   a t tach  meaning 

to   t he   t a rge ted   t op ic .  Users unfamiliar  with  the  topic may have t o  

backtrack  and  read  other   information  in   the  hierarchical   s t ructure  

to  gain  complete  understanding of the  topic  they  accessed.  In 

addi t ion,   too much DN can  create  information  overload. DN abuse 

can hamper and frustrate  both  beginner  and  infrequent  users 

unfamil iar   with a w e b  s i t e .  

One  way to   u se  DN i s  to   inc lude   in te r faces   to   enable  

contexting and t o  minimize  information  overload. A “Getting 

Started”  page i s  an example  of an  incorporated  contexting 

interface,   providing  and  central iz ing  in- text   information  and 

l i n k s   t o  a l l  top ics  and da ta   ob jec t s   u se r s  need t o   g e t   s t a r t e d  

with a product .   This   contex t ing   in te r face   fac i l i t a tes   users   in  

accessing  and  assimilating a l l  applicable  information. 
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Direct n a v i g a t i o n  (DN)  

By nature ,  w e b  sites are dynamic  communication vehicles  and 

people   have  specif ic   goals   in  mind when en ter ing  them. The 

communication that   occurs   within a w e b  s i t e  and among use r s   va r i e s  

almost  incessantly.  The contents  of  any w e b  s i t e  can  change a t  any 

time and the  information  needs  of  users may change  each time they 

en te r   t he  s i te .  Today, users  may access  information on a w e b  s i t e  

from areas i n  which  they are q u i t e  familiar. Tomorrow, the  same 

users  may access  information  from  areas on the  same web s i t e  t h a t  

they  have  never  explored.  Although users very familiar with a w e b  

s i te ' s  content   require  less context ing  to   access   and  ass imilate  

information  than  users less familiar, most u se r s   va ry   i n   t he i r  

degrees of famil iar i ty   with  a l l   information  under   any w e b  s i t e .  I 

be l ieve  w e b  sites should   p rovide   the   ab i l i ty   for  a l l  u s e r s   t o  

access  and  understand  information  through  contexting.  Regardless 

of which cognitive  processes a use r   i n s t inc t ive ly   i nco rpora t e s ,  

bui lding w e b  sites us ing   h ie rarch ica l ,   sequent ia l ,   and   d i rec t  

naviga t ion   s t ruc tures  w i l l  he lp  a l l  users to   access  and t o   e x t r a c t  

f u l l  meaning  from  any piece of information. 



12 
The work described i n  this p a p e r   c a r r i e d   o u t  by the J e t  Propu l s ion  

L a b o r a t o r y ,   C a l i f o r n i a   I n s t i t u t e  o f  Technology, under  a c o n t r a c t  

w i t h  the Na t iona l   Aeronau t i c s   and   Space   Admin i s t ra t ion .  

The author   would  l i k e  t o  express a p p r e c i a t i o n  t o  Kay Smi th  from 

Mary lhurs t  University and  Glor ia  Best f o r  help i n  p r e p a r i n g  this 

a r t i c l e  and t o  Fai th   McCreary,   Grace  Tamashiro,   and Kristy 

Cepielik f o r  development work t h a t   c o n t r i b u t e d  t o  this a r t i c l e .  


